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n 


ytt< Ps a x(t - ©) 


r=l 


where a_ and oe are the damping coefficient and the 


propagation time for the small r-th path, respectively. The 
frequency characteristic of the multipath channel is written 


as: 
n 


i27r 
K(f) = >. ae 7 (2) 


: r 
rel 


The output signal contains correlation couplings of the type: 
n on 


Cc 
Bot) = > ; 2) (3) 


Card 2/13 


APPROVED FOR RELEASE: Wednesday, June 21, 2000 CIA-RDP86-00513R001238. 


8/141/61/004/002/ 008/017 
Information: transmission Rate ... §192/E382 


where B and BY are the autocorrelation functions of the 


signals y(t) and x(t) . The signal at the receiver, 
together with the noise z(t) , appears at the output of the 
communications channel, where the total signal can therefore 
be expressed as: 


v(tY = * ax(t - .) + z(t) (4). 


r=l 


The information-transmission rate C , when the signal at the 
input of the channel has normal distribution, can be expressed 
by (Ref. 1 - K. Shannon ~- The Theory of Electrical Signal 
Transmission in the Presence of Noise, IL, Moscow, 1953) 

Ref. 7 - P. Elias - Proc. IRE, 39, 839, 1951): 
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1 
= lim -—- log M 1/2 (7) 


pT T 


where M is the correlation matrix of the output signal: 


ae TU, 


where ar are the values of the output signal at the 


Sampling time intervals. On the basis of Eq. (7) it is possible 
to express the channel-information capacity in terms of the 
Spectral functions of the signal (Ref. 2 - Cybernetics. izd. 
Sov. radio, M., 1958 - N.Wiener; Ref. 8 = Dokl. Ak.nauk SSSR, 


99, 213, 1954 - M.S. Pinsker): 
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where y(f;) @ and 2(f 5) . are spectral densities of 


the eae y(t) and z(t) . If the signal and noise 
Spectra (0? and 0”) are independent of frequency, Em (7) 


and (8) can ae written as: 


5 , 2 1 
Cx F tog +3) + ym | + toga? (7a) 


I 2 

02 ia 

C= ( 10g ag ae df. (Ba) Pi 
% 


e) [R(f)P af 
Card 5/13 


APPROVED FOR RELEASE: Wednesday, June 21, 2000 CIA-RDP86-00513R001238. 


DERRONED Oe Seenieriah psbese lene Ob aun: 21, ao EURPEES: 00513R00123% 


Bade Ss Seca ba E83 se SE Bes: paige 


$/141/61/004/002/008/017 
Information-transmission Rate .... E192/ E382 


where R is the matrix of the correlation coefficients of 

the signal at the output of the channel (corresponding to the 
matrix M ). In the case of a two-path propagation, it can be 
assumed that the signals received have amplitudes ay and 2 


and that the relative delay time is ~:, The frequency 
characteristic of this channel is: 


2 2 2 ies, ga. 4 
k(f) = aj + a + 2a,a,cos(2 f<) 
so that the channel capacity is given by: 


F 


log'l + alas + as) + 20 a,a,cos(2~ f° jaf (14) 
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where a = oF / 0 - The effect of two-path propagation is 


illustrated in Fig. 2, where F is the bandwidth of the 
transmission channel. The channel capacity of a system with 
n-path propagation, having a maximum delay time a and 


spectral distribution for the amplitude of the received signal 
K(f) , is also investigated and it is shown that in this case 
the capacity is expressed by: 


mks f 


where Ei(x) is the integral exponential function which can 
‘be represented in the form of the following series: 
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2 n 
x x x 


Ei(x) = c + In(-x) + + 
1.11 2.2i nen} 


(x < 0) 


where c= 0.57: On the other hand, for an n-path propagation 
channel the rate of information-transmission is a minimum if 

the energies transmitted to the receiver by various paths are 
equal and the signal delays along the various paths are the same. 
The frequency characteristic of such a channel is given by: 


| x(r))? = | sinent%)/sin@te Ns (23) 


where “tC. is the delay time_and its capacity is expressed by: 


F 


Cc =F log(a*/o7) + \ log|sin (cher )/singett)| at (24). 
re) 
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In general, the signal at the output of a multipath propagation 
channel, which is defined by Eq. (4), has fluctuation ampli- 
tudes ay and delay times Res os Due to the presence of a 


large number of interfering paths or rays, it can be assumed 

that the changes of the transfer function for the channel at 

various frequencies are independent. The frequency interval 
for the correlation of these changes is dependent on the 


reverberation time a ; this is defined by: 


a ATT (26) . 


The qualitative estimate of a multipath communications channel 
with variable parameters can be estimated on the basis of 
the work of Feinstein (Ref. 6), who gave a formula for the 
capacity of a channel whose output signal was in the form: 


v(t) = K(t)y(t) + z(t) (27) 
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where K(t) is a random modulation function having the 
normal probability distribution. The formula for the information- 
transmission rate is in the form: 


C= sflog lt a i =i 


Po Rt + Rg — “yy 3tat] | 


where (f is the bandwidth of the signal frequencies, 


K? is the mean square value of the fluctuations of K(t), 
q i. the number of sampling points for the signal at 
which the values of K(t) are correlated. 
It can easily be shown that: 


a= / {Tey (29) 


where Ton is the autocorrelation interval for the modulating 
function K(t) . 
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A multipath channel with variable parameters can be split into 
a number of sub-channels, whose bandwidths are less than the 
frequency interval age The capacity can be expressed by: 


2K; 
ot ~ rece i ilk (30) 
DRT [Pe RAG Kr 


provided the interaction between the neighbouring sub-channels 
is disregarded. On the basis of the above formulae, it is 
concluded that in a channel with constant parameters, the 
presence of many propagaticn paths does not reduce the capacity 
of the channel; in most cases, the channel capacity is equal to 
the capacity of a single-path channel whose energy is equal 

to the total energy of all the "paths" transmitted to the 
receiver. On the other hand, the occurrence of the equidistance 
distribution of delay times is very improbable in normal 
conditions. In the case of a channel with variable parameters, 
the fluctuations of the parameters have a significant effect 
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on the channel capacity: the capacity is dependent on the 
width of the spectrum and the magnitude of the changes of the 
transfer fungtion of th channel. The capacity of a multipath 
communications channel -n be determined if the following 
quantities are known: correlation in the signal produced by the 
multipath propagation; time and frequency correlation of the 
amplitude fluctuations of the received signal and the width 

of the spectrum at the output of the channel when a sinusoidal 
signal is applied at the input. 

There are 3 figures and 8 references: 6 Soviet and 2 non- 
Soviet. Two of the Soviet references are translated from 
English. 


ASSOCIATION: Nauchno-issledovatel'skiy radiofizicheskiy institut 
pri Gor'kovskom universitete (Scientific Research 
Radiophysics Institute of Gor'kiy University) 


SUBMITTED: September 22, 1960 
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AUTHORS: Zverev, V.A., Mosalov, I.V., Orlov, Ye,F., 
Sibiryakov, V.L. 


TITLE: Spectrum analyser for film-recorded processes 
PERIODICAL: Pribory i tekhnika eksperimenta, no.l, 1962, 110-117 


TEXT: The authors describe a variation of the well-known 

optical spectrum analyser in which a periodic mask (filter) is 
passed before a density (or amplitude) variable negative of the 
procees to be analysed. The disadvantages of the existing systems 
are the large number of filter transparencies required, the long 
time for a full analysis, lack of precision in the preparation of 
the filters and the impossibility of obtaining the spectral 

density at a given frequency. The authors therefore have proposed 
and realized an improved system using two mutually inclined 
diffraction gratings (Fig.3). Assuming the gratings to be 
sinusoidal (in the first approximation), the transmissibilities of 


the gratings are described by 
A + B cos [(2t1/a) (x cos a + y sin a) - 91 | (1) 


A + B cos [(att/a) (x cos a - y sin a) - 2 | (2) 
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Since the light passes successively through the two gratings, 

the light flux at the output of the second grating will be the 
product of (1) and (2). Now, if we let the gratings vibrate with 
common amplitude a and frequency 4S —~ in phase opposition, 

and in the directions a and -a, the photoelement current will 1 
have a component proportional to the spectral density of the ‘ 
investigated function. As the angle a varies from 0 to 30° 

all values of spectral density will be obtained with periods 

between D (the window width, fundamental frequency) up to 

d (the grating period). The frequency determines the rate at 
which the results are obtained. The possibility exists of varying 

a manually, thus permitting interesting frequency components to be 
found rapidly. The use of narrow band amplifiers tuned to some 
harmonic of {) is useful in filtering out closely related 

components, The maximum intensity is that of the harmonic with 

index close to a/d>>i. The output is to a selfebalancing 
potentiometer, with the lateral displacement of the paper 

controlled by a special follower servomechanism to give a scale 
proportional to frequency as the angle a is varied. In the 
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instrument constructed the grating period is d= 0.2 mm, the 
maximum relative angle of rotation is 14°10', the window 

D = 100 mm. The resolution permits harmonics of D up to 
index 250 to be measured. Some test spectrograms of multi- 
frequency sinusoidal signals are given. There are 9 figures, 


ASSOCIATION: Nauchno-issledovatel 'skiy radiofizicheskiy institut 
pri GGU (Scientific Research Institute of 
Radiophysics of GGU) 


SUBMITTED: March 6, 1961 
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schools] Manevrirovanie sudov pri postanovke na iakor’; lektsii 

dlda studentov-zacchnikov sudovoditel'skikh spetsial'’nostei more- 

khodnykh uchilishch'. Moskwa, Izd-vo "Morskoi transport," 1961. 

48 pe (MIRA 14:12) 
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ORLOV, Yevgeniy Sergeyevich; STUPAKOVA, L.A., red.; KHLOPOVA, LoK., 


eknm, red. 


Maneuv f vessels during mooring; texts on various ship 

ne ae for correapondant’ atudents in navigation schools) 

Manevrirovanie sudov pri shvartovke; lektsii dlda studentov-zaochni- 

koy sudovoditel'skéi spetsial'nosti morekhodnykh uchilishch. coe 

Isd-vo "Morskoi transport," 1961. 56 p, (MIRA 14: 
(Anchorage) (hip handling) 
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"Brucellosis of 5heen." 


Academic degree and/or title: Doctor of Sciences 
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ABSTRACT: ' Brucellosis is widely distributed among deer in the northern 
part of the Soviet Union. In general they serve as carriers 
and epizootic reservoirs of brucellosis in cattle and sheep. 
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£202/E492 
AUTHORS: Leykin, A.Ya., Orlov, Ye.%- 
Up i OV Asen 
TITLE: Coincidence of frequency values in molecular 


generators of similar constructions 
PERIODICAL: Izmeritel'naya tekhnika, no.2, 1963, 46-48 


TEXT: The authors used four identically constructed molecular 
generators contained in pairs jn one general vacuum shell. Each 
aggregate was supplied with electronic equipment which tuned tho = 
frequency of the generator according to the minimum changes in the 
pressure of ammonia in the source of the molecular beam and 
compared this molecular frequency with that of quartz generators. 
| Details of preliminary tuning are given. The pressure of 
ammonia was so chosen that the amplitude of generation was at its 
maximum. In order to determine the effect of the voltage on the 
quadrupole condenser, the beat frequency was measured between the 
two molecular generators. At the same time the voltage on the 
| quadrupole condenser of one generator was fixed at 35 kV, while 
' that of the other varied from 22 to 37 kV. The measurements have 
shown that changes in voltage of 15 kV cause frequency changes of 
70 c/s. Simultaneous frequency measurements on the standard 
_Card 1/2 _—-----—__--- - 2 Af ne figs canta totes 
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Coincidence of frequency ... E202/E492 


quartz generator and the molecular generators were carried out for 
& period of three weeks; each molecular generator was tuned and 
the difference between the standard and molecular generators 
measured, Approximately 10 to 12 measurements were taken on each 
of the molecular generators. The results of these measurements 
show that the mean arithmetic deviation of frequencies of the 
individual generators was of the order of about 0,1 while the mean 


quadratic deviation was of the order of 1x107?, It was concluded 
that using this method of tuning, it is possible to attain a 
frequency with a mean quadratic error of 1x107?. It is stated 


that when subjected to the above procedure, molecular generators 
may be operating with the same frequency accuracy as that which is 
ascribed to the standard generator. There are 5 tables, 


— 
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